A prevailing theory regarding the evolution of language implicates a gestural stage prior to the emergence of speech. In support of a transition of human language from a gestural to a vocal system, articulation of the hands and the tongue are underpinned by overlapping left hemisphere dominant neural regions. Behavioral studies demonstrate that human adults perform sympathetic mouth actions in imitative synchrony with manual actions. Additionally, right-handedness for precision manual actions in children has been correlated with the typical development of language, while a lack of hand bias has been associated with psychopathology. It therefore stands to reason that sympathetic mouth actions during fine precision motor action of the hands may be lateralized. We employed a fine-grained behavioral coding paradigm to provide the first investigation of tongue protrusions in typically developing 4-year old children. Tongue protrusions were investigated across a range of cognitive tasks that required varying degrees of manual action: precision motor action, gross motor action and no motor actions. The rate of tongue protrusions was influenced by the motor requirements of the task and tongue protrusions were significantly right-biased for only precision manual motor action (p < .001). From an evolutionary perspective, tongue protrusions can drive new investigations regarding how an early human communication system transitioned from hand to mouth. From a developmental perspective, the present study may serve to reveal patterns of tongue protrusions during the motor development of typically developing children.
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Introduction
The tongue is one of the largest muscles in the human body, controlled by the hypoglossal nerve (twelfth cranial nerve). Following brain injury, tongue protrusions can be used as a diagnostic tool to determine the anatomical level of damage (Riggs, 1984) . Patients are asked to stick their tongue out straight. Damage to tongue muscles or the hypoglossal nerve can result in tongue weakness, causing the tongue to deviate toward the weak side (ipsilateral). Conversely, lesions originating from the motor cortex will cause contralateral tongue weakness. Such anatomical organization suggests contralateral hemispheric motor control of articulatory left and right tongue actions. Although the primary roles of the tongue are to aid mastication, swallowing and gustation, a secondary, but critical role of the tongue is phonetic articulation. Additionally, the tongue becomes active in nonverbal synchrony with manual motor tasks. For example, have you ever noticed that whilst performing a manual task, your tongue is pressed http://dx.doi.org/10.1016/j.cognition.2015.04.012 0010-0277/Ó 2015 Elsevier B.V. All rights reserved.
